Sensory representation within the cerebellum of the pigeon
The sensory representation within the cerebellum of pigeons, cats, and monkeys has been studied by several investigators a -9. These investigators, with the exception of Woolsey et aL, have used large electrodes and have recorded chiefly from the surface of the cerebellum. The purpose of the present study was to obtain more information by using microelectrodes to study the response of single cells to stimulation of the auditory, visual, proprioceptive and tactual systems. The pigeon was of" interest because it lacks of a well developed cerebral cortex but has a proportionatel~ large, but comparatively simple cerebellum as compared to mamma!s. Evidence will be presented which will demonstrate that the cerebellum has the same detailed functional representation as is found for the sensory area of the cerebral cortex of many of the higher mammals.
The data to be presented were obtained from white Carneaux p~geons which were etherized and destriated. Ketamine (Park Davis and Co.) was injected to quiet the animal during testing. The animal was secured in a tripodal head holder and the bone over the cerebellum was removed. Small cuts were made in the dura to permit entry of the recording microelectrodes. The responses were fed to a high impedance unity gain amplifier and displayed on an oscilloscope after appropriate amplification. The brains were sectioned sagittally and the responses were located along the tracks.
Slow wave responses and single unit responses to clicks and pure tones between 0.08 and 1.4 kc/sec were recorded. Between these limits the stimulus ran~,e which would evoke a response differed for different locations, but the data were too few to determine whether there was a tonotopic organization. The responses consisted typically of an 'on' response of I-3 spike potentials and this rate of discharge did not change with increased intensity or length of the pure tones.
The location of the auditory responses is summarized in Table 1 . "Fable I includes the data obtained from all the electrode penetrations. Under the Sense modaBty and Folium designations the figures indicate the total number of penetrations from which information was recorded, from a particular folium, for a given sense modality and part of the body. Many of the penetrations yielded one or more units for a particular sense modality. For example, there were 16 penetrations which yielded proprioceptive responses from the cervical vertebrae. Sixty-two units were recorded within these 16 penetrations. The column labeled No. units, number of units, includes the total number of units recorded from stimulation of a sensory system and particu|ar part of the body. More than one sense modality and part of the body could be represented in one folium. Included within this number are units which were identified as to sense modality but the histology was not available so that the location of the units in a particular folium could not be designated. The column labeled Total is the number of units recorded for each of the sense modalities and for the major divisions of the body.
Auditory responses were distributed from folium F II through VIIi, with the greatest concentration within F VI through VIII. In all cases the responses were found in the lower half of the folia and within the lateralmost aspect of the folia. Slow wave and single unit responses were recorded to white light stimulation. Responses to light stimulation were 'on'-~off ' discharges and were recorded from F I V through IX, with the greatest concentration of responses being found in I::' VI and VII (see Table I ). The responses were localized in the lateralmost aspects of these folia.
The data obtained from single unit proprioceptive responses arc presented in Table 1 . The largest number of units responded to movement of the cervical vertebrae, followed by wing joints, etc. In some cases there was no spontaneous discharge of the unit and movement caused the unit to discharge; in other cases the units were discharging rhythmically and stimulation caused an increased rate of discharge; and finally in some cases the units were discharging spontaneously and movement inhibited the discharge. Responses were usually related to specific movements, forward or backward movement of the neck, abduction or adductiom flexion or extension of the wings and legs. The proprioceptive responses were found uniformly distributed from F IV through F VII. In most cases the units were located within the intermediate and lateral aspects of the folia. There was no evidence of an organized projection of the proprioceptive system within the cerebellum.
Single unit responses to touch stimulation were recorded from movement of the feathers or deformation of the skin surface or brushing the surface of the cornea (see Table I ). The largest number of units was found when the head was stimulated, followed by the wing, etc. In most cases the units did not discharge spontaneously and stimulation, with the exception of the cornea, gave rise to an 'on" 'off' response for each stimulation, with no afterdischarge. The loci for the single unit responses for touch for the body were spread from F II to VIII with the greatest concentration of units within the 3 subfolia of F VI and VII. An analysis of the data leads to the following tentative conclusions. Responses from the head, throat, and body are found principally in F Via, responses from the leg, tail, and wing are found principally in F Vlb. Responses from the head, throat, etc. are again represented for a second time in Vlc and VII. Additional data would be required to define the medial to lateral distribution for the broader areas of response for example, the head versus the wing areas. The data suggest that in the pigeon there is as detailed a somatotopic representation of the body in the cerebellum as one finds in the cerebral cortex of higher mammals.
The conclusions of the present study differ from those obtained by Whitlock u on the pigeon. These differences can be ascribed principally to differences in size of the recording electrodes and a more detailed analysis of individual folia in the present study.
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